An in vivo assay of ablastin activity was developed by passive transfer of ablastic serum into nude mice. Preparations of Trypanosoma musculi that contained 35 to 50% dividing forms removed ablastic activity from mouse serum, but absorption of serum with a parasite preparation consisting of <5% dividing forms did not appreciably alter ablastic activity. These data suggest that ablastin is an antibody that can be adsorbed onto homologous trypanosomes.
Trypanosoma musculi is a nonpathogenic stercorarian trypanosome that is infective to mice only (7) . It is morphologically indistinguishable from Trypanosoma lewisi, a natural parasite of rats (2, 5) . T. musculi produces a selflimiting infection that elicits two immunological responses which are successive in time and presumably distinct from each other (14) . The first response (1st crisis) occurs by day 10 postinfection (p.i.) and results in the arrest of parasite reproduction and stabilization ofthe parasitemia by the cooperative action of a proposed thymus-dependent ablastic serum factor and a proposed thymus-independent trypanocidal antibody (14) . The second response (2nd crisis) occurs by days 14 through 16 p.i. and results in the elimination of parasites from the peripheral blood. The second response is apparently not dependent on a direct (trypanocidal) antibody effect but rather appears to involve a thymusdependent cellular mechanism (12) .
Ablastin has been described as a reproductioninhibiting serum factor of host origin produced in response to T. musculi in mice and T. lewisi in rats (1, 3, 11) . Physicochemical characterization of ablastin has shown it to be a serum factor that is precipitated by ammonium sulfate with the gamma-globulin fraction, resistant to heating for 3 h at 600C, and resistant to in vitro treatment with 2-mercaptoethanol, and ablastin eluted with the immunoglobulin G fraction with Sephadex G-200 gel filtration (3). Immunosuppressive procedures such as steroid treatment (8) , irradiation (6), thymectomy (13) , and treatment with xenogeneic antilymphocyte or antithymocyte sera (9, 13) inhibit ablastin production in both rats and mice. Furthermore, ablastin is not produced by nude mice during T. musculi infection (B. 0. Brooks, Ph.D. thesis, Montana State University, Bozeman, 1979). These obser-vations imply that ablastin is an immunoglobulin, presumably immunoglobulin G. However, the inability to absorb out the ablastic activity of rat serum with homologous T. lewisi or resulting antigen preparations (3) has caused doubt as to the antibody nature of ablastin in the T. lewisi-rat system. There have been no reports on the absorption of ablastin from mouse serum.
The lack of useful in vivo models for assay of ablastic activity has complicated efforts to characterize ablastin and its role in immunity to rodent trypanosomes. The availability of thymus-deficient (nude) mice which are known to be deficient in immunoglobulin G production (15) as well as ablastin production allows a more critical assessment of the in vivo activity of passively transferred ablastic serum. The use of irradiated mice (550 rad, 'Co) to develop a T. musculi population enriched for dividing forms has resulted in a more appropriate antigen preparation for ablastin absorption studies. We report here the development of an in vivo assay of ablastin, and we present evidence of the absorption of ablastic activity from mouse serum.
MATERIALS AND METHODS
Mice. Congenitally thymus-deficient nude mice (nu/nu) and their phenotypically normal, thymusbearing littermates (NLM: nu/+ or +/+) were obtained from a colony in which cross-intercross mating is in progress to derive a line of NLM and nude mice congenic with BALB/c mice.
Parasites. Mice were infected by intraperitoneal injection of 3 X 104 T. musculi (Partinico II strain obtained from the American Type Culture Collection, Rockville, Md.) in 0.1 ml of buffered saline. Parasitemia and percent dividing forms were monitored by counting parasites on Giemsa-stained thin-blood smears; data are expressed as organisms per highpower field and percent dividing forms (4) .
To produce a population of parasites with a high percentage (35 to 50%) of dividing parasites (dividing trypomastigotes and epimastigotes), mice were suble-94 on September 28, 2017 by guest http://iai.asm.org/ Downloaded from thally irradiated (550 rad, 'Co) 24 h before infection with T. musculi. On day 12 p.i., mice were bled into chilled, heparinized buffered saline (4). Parasites were separated from blood components by centrifugation (4). This parasite preparation was designated dividing population (DP). To produce a parasite population consisting primarily of nondividing trypanosomes (<5% dividing trypomastigotes or epimastigotes), normal mice were infected with T. musculi. On day 16 p.i., mice were bled and trypanosomes were separated from blood components. This parasite preparation was designated nondividing population (NDP).
Ablastic serum. Serum with ablastic activity was obtained from mice 18 days p.i Blood was allowed to clot overnight at 40C. Serum was heated at 560C for 30 min before storage at -70'C.
Absorption and administration of serum. Sera with ablastic activity were pooled and split into three portions: one portion was absorbed with DP and designated DP-Abs-Abl; a second portion was absorbed with NDP and designated NDP-Abs-Abl; the remaining fraction, designated Abl, was not absorbed and served as a control for ablastic activity. Serum absorption was done at 40C for 30 min using 1 x 109 trypanosomes per ml of serum and repeated three times. Nude mice received 0.25 ml of the appropriate serum (intravenously) on the day of T. musculi infection. After infection, mice were maintained on a regimen of 0.25 ml of serum every 5 days for the duration of the experiment. RESULTS Groups of T. musculi-infected nude mice received a regimen of either Abl, NDP-Abs-Abl, DP-Abs-Abl, NMS, or no serum. T. musculiinfected NLM not given serum served as controls. The results ( Fig. 1 and 2) show that passive transfer of unabsorbed ablastin into nude mice dramatically lowered the level of parasitemia (organisms per high-power field) and reproductive activity (percent dividing forms) when compared with infections of nude mice that received NMS or no serum. Passive transfer of ablastic antiserum into T. musculi-infected nude mice provided a reliable model for the in vivo assessment of ablastic activity; the model was not complicated by host production of ablastin.
Importantly, as early as day 8 p.i., there was a discernable difference between groups of nude mice receiving either Abl or NDP-Abs-Abl and groups of nude mice receiving DP-Abs-Abl, NMS, or no serum. Abl and NDP-Abs-Abl mice exhibited low parasitemias (Fig. 1) and very low levels of reproductive activity (Fig. 2) . In marked contrast, nude mice receiving DP-Abs-Abl, NMS, or no serum maintained high levels of both organisms per high-power field and percent dividing forms throughout experimental observation. NLM exhibited a typical T. musculi parasitemia with marked reduction in percent dividing forms by day 14 p.i. and elimination of parasitemia by day 20 p.i. (10) , the concept of a serum factor that controls reproduction without harming parasites has intrigued many investigators. Investigation of the ablastin phenomenon has been hampered by the lack of reliable in vivo and in vitro assays for ablastic activity. The passive transfer of ablastic serum into nude mice as described here has provided a reliable in vivo model for the assay of ablastin activity.
Experimental evidence accrued in physicochemical and immunosuppressant studies (3) indicates that ablastin is an immunoglobulin, possibly immunoglobulin GI (3). However, the nonabsorbability of ablastin activity from serum and the inability to isolate its eliciting antigen has presented a historically perplexing problem in understanding its nature and mechanisms of its action.
The use of irradiated mice (550 rad, 'eCo) to produce a population of trypanosomes with 35 to 50% dividing forms resulted in a preparation that could absorb ablastic activity from serum. In contrast, absorption of ablastic serum with a population of trypanosomes with <5% dividing forms had little or no effect on the ablastic activity of the serum. This observation suggests that the antigens eliciting production of ablastin and reacting with ablastin are present in appreciable concentration in a parasite DP but not in a parasite NDP. Although trypanicidal antibody may be present in serum obtained from mice 18 days p.i. (11) , trypanicidal antibody alone does not markedly affect the reproductive activity of T. musculi in nude mice (Brooks, Ph.D. thesis, 1979); we believe, therefore, that the absorption of reproduction-inhibiting activity from day-18 serum is due to the adsorption of ablastin onto the surface of dividing trypanosomes. Previous attempts to absorb ablastic activity from serum may have failed due to the low percent dividing forms of the parasite population used to absorb the serum. This successful absorption of ablastic activity from serum should remove the most important single cause of doubt about the antibody nature of ablastin.
Use of column chromatography techniques to selectively deplete ablastic serum of immunoglobulin subclasses coupled with the nude mouse in vivo assay could be useful in attempts to identify those immunoglobulin subclasses involved in the ablastin phenomenon. Once identification of those immunoglobulin subclasses directly involved in the ablastin phenomenon has been achieved, the specific immunoglobulin can in turn be used to isolate and identify those relevant antigens responsible for ablastin production.
